A diabetes-like environment increases malformation rate and diminishes prostaglandin E(2) in rat embryos: reversal by administration of vitamin E and folic acid.
Offspring of women with diabetes are at increased risk for congenital malformations and disturbed growth compared with infants from nondiabetic pregnancies. The precise biological process behind these effects is not yet completely clarified. Previous studies have suggested that diabetic embryopathy is associated with increased level of oxidative stress and disturbed arachidonic acid metabolism. The aim of the present study was to investigate whether a diabetes-like environment both in vivo and in vitro increases embryonic levels of isoprostanes and alters embryonic prostaglandin E(2) (PGE(2)) concentration. Furthermore, we studied whether vitamin E and folic acid treatment rectify such alterations. Embryos from diabetic and nondiabetic rats at gestational days (GDs) 10 and 11 were used. In the in vitro experiments, we used whole embryo culture, which mimics pregnancy. GD 9 embryos from nondiabetic rats were cultured for either 24 hr (corresponding to GD 10) or 48 hr (corresponding to GD 11) and exposed to 10 or 30 mM glucose concentration with or without folic acid. Embryos from diabetic rats and embryos cultured in a high glucose concentration showed increased malformation rates. Dietary treatment with vitamin E in vivo and supplementation of folic acid in the culture medium with 30 mM glucose in vitro decreased the malformation rate, decreased embryonic isoprostane levels, and increased PGE(2) concentration. Diabetes-induced oxidative stress and disturbance of PGE(2) production may contribute to the embryonic dysmorphogenesis in the offspring of diabetic rodents and, thereby, may also have a role in human diabetic embryopathy.